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Abstract-This paper presents the recent launched Biomedical 
Industry Skills Education (BISE) program comprising Project 
Management, Standards, and Risk Management education at the 
EMBS Student Club of BUPT. This extended program 
significantly improves the regular BME curricula and fosters a 
Win-Win relationship between the students and industry. 
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1. INTRODUCTION 
Recent good practices and initiatives launched at VaNTH 
(Vanderbilt University; Northwestern University; University of 
Texas at Austin; and Health, Science and Technology at 
HarvarUMIT) [I], and at University of Illinois at Chicago [2] 
prove that the involvement of industry in the senior design 
curriculum has been beneficial to students, the university, and 
industry. Students can gain the necessary industry skills after 
graduation, and get the experience of product development in 
industry. On the other hand, students’ working assists in the 
product development, and industry could also have the 
opportunity to identify students as potential employees. Based 
on this motivation, IEEE EMBS Student Club of Beijing 
University of Posts and Telecommunications (BUPT) extends 
the Biomedical Industry Skills Education (BISE) program 
cooperating with the regular senior medical device design and 
related cumcula, for the senior undergraduates and graduates. 
11. PROJECT MANAGEMENT 
Project Management (PM) education program at our club is 
incorporated into a two-semester course and a three-month 
internship at the local biomedical industry. Our club invites the 
project management experts from industry to  offer a series of 
lectures concerning making Conceptual Planning, 
Requirements Definition, Schedule, and Status Report. During 
the first semester, students should master the project 
management skills mentioned above. They are also required to 
report the progress at a variety of stages of the development 
process, through written status reports and oral presentations. 
Internship in industry and the particular practices of risk 
management begin during the second semester as a supplement 
for the curricula “Regulation of Medical Devices” and “Quality 
Systems and Standards.” 
’ 
A. Concepnral Planning 
From the first ideas to the final evaluation, undertaking an 
innovative project is a complex, challenging business. During 
the very beginning phase of PM, the need to develop or 
significantly enhance a system must be identified, feasibility 
and costs should be assessed, and risk and project-planning 
approaches have to be defined, because doing these helps 
assure the successful completion of projects [3]. Project plans 
should answer the checklists of the key questions covering the 
purpose, assessment criteria, benefits, objectives, resources 
(people, facilities, equipment, and materials), and stakeholders 
Besides arranging the regular classroom teaching according 
to the university BME program, our club invites the industry 
representative to provide two seminars for the student members. 
Project leadership, the value of teamwork to project success, 
understanding the team building process and applying team 
building techniques to managing projects are the foundation of 
the seminars. The instructors and industry representative could 
help students form a team of three or four individuals and start 
the conceptual planning. The originated plan would be 
forwarded to the industry for a one-day review. The industry 
may communicate with the team leader for a deep discussion if 
they are not satisfied with the plan. Then the revised version of 
conceptual plan would be re-submitted to the industry until 
finally approved. 
B. Requirement Definition 
The Requirement Definition (RD) is the most important step 
in the first phrase of medical device design. There is nothing 
worse than finding the medical devices manufactured cannot 
cater for the needs of market when project is completed. 
For the RD making, a course provides an overview of 
developing the project definition package, and making the 
project authorization decision. Students are required to define 
the functional requirements that the system will need to address, 
so that everyone knows the objective and the desired outcome. 
The requirement definition may change during the duration of 
project but any changes need to be approved by both the 
instructors and the industry representative. 
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C. Schedule and Budget 
It is students’ responsibility to go into as much detail as 
necessary and the detail of the schedule may be modified 
during the semester. A checklist of potential design events is 
provided from which they can determine which events they 
prefer in their schedule. They will be asked to make team 
evaluation in the schedule as well. Teams are required to create 
a project budget based on the Schedule information and other 
cost assumptions. 
D. Status Report and Evaluation 
This is a monthly assignment. The status report from each 
team must be distributed to all the instructors, industry advisors 
and other teams via email two days before the oral presentation. 
The status report is required to contain at least four subsections: 
objective, resources, specific activities to be scheduled, and the 
assessment criteria. 
111. STANDARDS 
Medical device standards exist to ensure the health and 
safety of users of medical devices. Students should find out 
existing standards that may apply to their projects in the early 
design phases of a senior medical device design [ 5 ] .  The 
benefit of searching existing standards is to make a project 
team aware of the functional and performance requirements of 
their design and the required tests and test methods specified by 
the applicable standards [6]. Standard education at our student 
club is conducted through Internet research. Students are 
required to start the standards search after they finish the RD 
making. And they are also requested to conduct a patent search 
to make sure if any prior art related exists before the design 
plan comes out. 
China’s State Food and Drug Administration (SFDA), has 
the registration requirement of medical devices before they 
could be sold. So students should know the process standards 
such as I S 0  900/:2000 Qualiw Management 
Sysrem-Requirements [7], EN 46001:1995 [XI, and so forth, the 
standard test methods, IS0 10993-1:1997 [7]  for example, and 
the performance standards, EN 1041:1998 [8], etc. When the 
project is completed, the team must show which standards their 
final design is compliance with. They would obtain the 
experience of how to interpret the applicable standards during 
designing medical devices. 
IV. RISK MANAGEMENT 
“Risk is the net negative impact of the exercise of a 
vulnerability, considering both the probability and the impact 
of occurrence” [9 ] .  There have been reports of adverse events 
due to unforeseen design errors. At this point, biomedical 
engineers should minimize potential hazards to users. Risk 
management is the systematic application of management 
policies, procedures, and practices to the tasks of identifying, 
analyzing, controlling, and taking steps to reduce risk to an 
acceptable level [IO]. 
The risk management practices in teams at our club include 
three steps: risk analysis, risk mitigation, and evaluation. 
Students start the analysis by looking up the similar devices on 
the adverse event database at the SFDA’s website. And we also 
hold a “brainstorming” session with a multidisciplinary group 
of experts from industry to identify potential hazards which 
mainly cover hardware and software component failures, 
operator misuse, and so forth. Risk mitigation involves 
prioritizing, evaluating, and implementing the appropriate 
risk-reducing controls recommended from the risk assessment 
process [ I l l .  The risk control measures implemented by the 
project teams are tutored by industry. The industry project 
manager also helps teams evaluate the severity and probability 
of occurrence of the potential hazards after the determining the 
risk level and implementing the risk control measures. 
V. SUMMARY 
BISE program, which follows the “Manna” education 
program [I21 initiated by our club, began from October 2003 
and is now ongoing. The feedback so far has been rather 
positive. Up to now, a new medical equipment company has 
been set up by an outstanding team of our club since January 
2004. They have successfully completed the Conceptual 
Planning and Requirement Definition process, and Budget. 
And their business plan made risk investments over $ 
1,200,000 in the project. The rest management processes are 
smoothly on the way. The excellent management performance 
of this team indicates the advantages of the BISE program at 
our club. 
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